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(Unit 1) Real functions 
(Domain, Range and monotony) 


1- 
(1) Which of the following figures represents a function of X? 


@ © © 

(2) The opposite figure represents 

а function of X whose domain 

GE ж-т 

(© в-[-1,2] (à R- {0} 
(3) The opposite figure represents 

a function of X whose range 

is 


()R- [0,2] œR- {0} 
(c) R- [0,21 @R-]o 2] 

(4) f 09 =[4—2 , then the domain of the function f = 
(а) [-2 52] (b) +2 92h 


(© [-2 2 (a) 2,2] 


Operations on functions (composition functions) 


2: 
Choose the correct answer from those give 
(1) f OO = X >g OO = [x „then the domain of (f. g) 
(a)R- {0} (МЕ OE 
(215 Q0 - X log 00= X2, hen fog) D= 
(03 (94 (05 
(3) The domain of the function 7: f OO = 5- X equa 
«в-{5} ъв Ole, 
(4) f 00 = [x «g 00 =X? , hen the domain of (f o g) 
Go „el QR OE 
3- 
Ш/09-1 BOG =Х+З та 
(1340809 
(2)0 00 
and state the domain in each case. 
4- 


If OD = >в OO=X43 ута: 
fes) 69 
(вол 


and state the domain in each case. 


(a) [0 veel 


we 


(15541 


WE 


Properties of functions 


Б> 
Find the type of each function whether it is even > odd or otherwise : 
(13700 


x2 (2)f CQ - sin X^- sin x 
6- 


[IEF QQ X-1 > #09 e x «then find (e o f) OO and determine its domain » 
then find (g of) (5) 


РА 


ХЇХ| when X<0 


Draw the graph of the function f: f 00-4 а 
Tx when X>0 


» then deduce its dom: 


and discuss its type whether it is even » odd or otherwise. 


Graphical (basic and piecewise) 
8- 


Graph the function f : f (X) = 4 - (X — 2)? , then deduce its range › its monotony and 
whether the function is odd » even or otherwise. 


9- 
4-Х > -28K<1 
Graph the function f : [-2 > 6] vts 
X > 13х36 
and from the graph deduce its range and discuss its monotonicity. 
10- 
Х-1 + 2«Xs4 
Graph the function f : f 00 = 
-1 s -2sxs2 
from the graph determine its range. 
11- 


when Х < 0 
ил 4 3] —-R 700 


QD whend<Xs3 


» graph the funct 
(1) The range. 
(2) The monotonicity. 


f >» then from the graph » deduce ; 


(3) The type (even » odd s otherwise) 


Geometric transformations 


12- 
‘Use the graph of the function f where f (X) = X? to represent the function g where 
5 кеше range of the function g and 
discuss its monotonicity and tell whether it is even odd or otherwise. 
13- 


Use the curve of the function f where f (X) = X? to represent each of the following 
funetions : 


(f 00 


+ (2) f, =хЗ+1 


Solving absolute value equations and inqualities 
14- 
Find in the solution set for cach of the following : 
(1312Х-5153 
15- 
Find in IR the S.S. of the following equation algebraically : |x” - 4 X +4 = 4 
16- 


Find in R the S.S. of the following inequality algebraically : | X — 3 |> 5 


17- 

Find the solution set in IR of each of the following : 
(1912Х-31616-4Х150 (2)12х-41= +3 
18- 


Find graphically іп R the solution set of the inequality : |5 — X|> 3 
19- 


Find in R the solution set of the inequality : [4 22 -12 X + 9 > 5 
20- 


Find in R the solution set of each of the following : 
(19|хө2165-9 (2)12х-31=5 


21- 


Solve іп R the equation :2|X-2|-|2- Х|=3 


(Unit 2) 
Rational exponents and exponintial equations 
1- 


Find the value of X which satisfies : 2** 1 = 25 by using calculator. 


2- 
ind in R the solution set of each of the following : 
ЕЕ 
(0730) 9 
3- 
шил: БРОЈЕ 
Simplify : gel 1987 
4- 


Find the S.S. of each of the following in R : 
4+2 +1 =8 


5- 

in the simplest torm ; 988180728 
шоо 
6- 


If f (2 X) 2 3X „solve in R the equation : f (2 X+ 4) +f (2 2) = 90 


Applications 
7- 


А patient gets 40 mg. of medicine » his body gets rid of 10 % of this medicine every hour. 

(1) Write the cxponential function which represents the quantity of medicine left 
after t hours. 

(2) Estimate this quantity of medicine left in the body after 4 hours. 

8- 


‘The number of cows in a cattle farm is 80 cows and the reproduction rate of 
these cows is 18 % annually. Find the number of cows after 4 years » given by 
Ca (1 +1)! where t is the number of years „a is the starting amount and r is 
the annual percentage of reproduction. 


The invers function 
9- 


The opposite figure represents а function f : X — Y 
sihen f^! Q)- 


(a)5 ші 
(3 (да 
10- 


If f Q9 =3+\2х-1 find : f! (X) and find the domain of f `! and its range. 


11- 

If f (X) = X—3 «then find the inverse function of f 
12- 

Find the inverse function of f where f (X) = X? + 1 
13- 


If f QQ = 5 X find f^! (OO and represent it graphically. 
graphically 


Logarithmic function and its properties 
14- 


к 

Without using calculator » find the value of : log 25 + £8 * lo; z 5 ие 16 
oz 

15- 


| Find in R the S.S of the equation : 
log, X+ log, (X+6)=1 


16- 


If Xy = 16 ; prove that : 3 log, X + 4 log, у — log, Ху 


17- 


Find in IR the solution set of each of the following : 


log, (X? - 25) - logs (X - 5) 


18- 


Find the S.S. in R of the equation : 
(log, X? -21og, Х-3=0 


19- 


legd 


log, ab " Tog, ab 


Simplify : (1) 


20- 


Find the S.S. of the following equation in R : log, X + log, (X + 1)= 1 


21- 


Without using calculator , find the value of the following : 
2log 25 + log ($ + £) +2 og 3~10g 30 


22- 
Solve the equation in R : log, X + log, (X + 1) = 1 
23- 
Solve in R the following equation : log, X = 1 — log, (X-3) 
24- 


Find in IR the solution set for each of the following : 
log, X+ log, 322 


25- 
(1) Find in В the solution set of the equation : log, X + log, 


(2) Prove that ; 28.729 - log 64 5 
log 9—log 4 


26- 


| Prove that : log, {f —log, m + log, ZZ = log, 125 


27- 


Find in R the S.S. of the equation : 


log, X = 1 — log, (Х-3) 


28- 


Prove that : log, a x log, b x log, c x log, d 


(Unit 3 ) Introduction of limits of functions 


1- 
Choose the correct answer from those given : 


(1) The opposite figure represents the graph of the function f » then 


Lim f oo = Е 
ха 


өш? з [201 (d) not exist 


(2) Which of the following functions has no limit at X = 1? 


In the opposite figure „find : 
(1) f (zero*) (2) f Gero") 
DIO (4) Lim 700 


Finding tke limit of the function algebrically 


3- 
Choose the correct answer from those given : 
Lim 233 
OD а 3х-т 
[n ot т 
Lim 2 
(8) 225 x= 
@-6 ЕКСЕ 6 
(3) The opposite figure represents f (X) ] 
Then: Lim /(9- x 
wo ю-2 ©? d) not exist 
4- 


SX? +5х 


Lim 
эх?-з 


x 


Find : 


Find: Lim X2+8 


х-эл X+ 


12- 


Find: (1) Lim | ҮҮХ 


ца) „Lim A43 1 
—-1 X42 


15- 
Find : (1) Lim аи 
хана X+ 


16- 


[Find : (1) Lim 
x3 


17- 


Find: Lim (Х-3) 
x—s x-5 


18- 


Find: (1) Lim 


х---3 ХР 4243 


The law 


19- 


вага) ма ЕЕ 


20- 


Find:(1) Lim 2112345 
tofs 25 

21- 

Lim (x-3)-32 

НХ 

22- 

„Lim 43-81 

х—= x5 + 243 

23- 

Lim X'-8 


23 хо + 243 


25- 


Find : (1) Tim 
у 


26- 


Ета: (1) Lm, Е 
173 


Limit of the function at infinity 


27- 


3 
Find : (1) ‚um 


28- 


Lim _2X3-9 
x—- 13Х p 


29- 


Lim 5<3%4х2-3 
Are 773-2х72+8 


30- 


Find: (1) КЕШІ ( 432-2х41-23) 


31- 


Lim 2X2-X+1 


X— Ха 


32- 


3 
Find: (1) Lim 2х3 
Ete 35241 


РЕ 
Find: (1) Lim qum 


35- 


Lim 5-6x-3x? 
x—9 ох? аха 


37- 


Find : (1) Lim 


38- 


Find: (1) Lim 5-6Х-3 
NON T ха 


39- 


А ne 
Find :(1) imc = 


442 
Lim 3Х+44Х +5 


x—= 5X-3 


42- 


Lim (Esx х) 


x— |х +1 


44- 


Find: (1) J Lim х2-4х+5 
Хе Л) 


45- 
Find: (1) Lim х2 +5х-х) 
46- 


Lim 145.452 


x— x 


Limits of tragnometric functions 


Lim Х-Хсовх 
Х--0 sin 3X 


49- 

Lim sin3 X— sin 2 X 
x 5x 
50- 


Find : (1) ши 5 


51- 


Find: Lim X? +=sin3 x 
A0 5 Хсоз2Х 


52- 


X-Xcos X 
Find: (1) Lim л 
х—+0 gin 3X 


53- 


Lim X *sin3x 
X— 0 5Хсо82Х 


54- 


Lim i 3 X-tan 2 X2 
X— X?°cos4 X 


55- 


Lim Xtan 2 Xcos 3 X 
Х— x24 sin? 3X 


56- 


Find: (1) Lim sin С) 
1 + x-2 


57- 


58- 


Find :(1) Lim l-cosX*sinX 
1—0 1-с08Х-50Х 


59- 


Lim sin3X-tan2X 
х-о 5х 


60- 


lin sin2X45 sin3 X 
х--о х 


61- 


Lim Xtan X+ sin? 3 X 
Х--0 2x74 sin 3X? 


Existence of the limit of a piecewise function 


62- 


Find: (1) Lim f(x) where f (X) 


(2) Lim xunx-! 


63- 
X tan X + si 3 X 
700 + 5x? 
2cos2X 
64- 
Discuss the existence of the limit of the function f where 
l-cosX Xon 
ю-і X at X=0 


2 sin X s Х<0 


65- 


Хр) X<3 


Find: Lim f Q if f OQ = 
= 3X41 » хз 


66- 

x?-2x -2«X«1 
шо] : 

3х-4 >» 15Х«4 
» discuss the existence of each of the following : 

Lim Li 2 
a), За #00 (2) Lim foo 
67- 

X2+3m > 


X52 and m and k 


p] Lim f (x) =7 where f (X 
ха, 09 s 5X+k » X>2 


68- 


Discuss the existence of Lim f (X) which X — 0 where 
5х2 +02 X? 
sin? x 
7 cos 3 X » Х«0 


годе > X>0 


69- 


Find :(1) Lim f(X where f (x) = 


(2) Lim хаах”! 


70- 


x!-7x41 
If fG@)= х-з 
ах-7 » X<3 


» Lim /(9- 


› X>3 


1 > then find the value of a 


Continuity 
70- 


Discuss the continuity of the function f 


жеге. 22 Ен es 


Х+2 » Х>3 
71- 


Discuss the continuity of the function f where : 


Discuss the continuity of the function f on its domain where : 


1+зшх » when 05х50 
109- 2 


1-cos2X » when x>F 


73- 


Discuss the continuity of the function f : 


sin (X—2) 


за > 2 
v atX=2 


s X22 


109- 
1 


74- 


HERE 
Discuss the continuity of f : f OO = xe 
75- 
Discuss the continuity of the function f where 
(Xm Ix » Хєл 
10 = T «хел 
lox , хал 
76- 
Discuss the continuity of f at X= 1 
х2+3 з Х>1 
where f (X) = 2 
шах » X«I 
77- 
Find the value of a which makes the function f 
2 
= = = » X#2 
x?-8 ° 
where f (х) =) > continuous at X = 2 


== > X=2 
lal 


78- 


Find the value of k which makes the function f continuous at Х = 2 where 


д » X£2 
х 
I=) ; 
222 » х== 
Ikl 
79- 
х?+3 » Xel 
Discuss the sia: x!«2X-3 ах-1 
ee х<1 
80- 
Discuss the continuity of the function f 
х?+3 > Хе! 
where f (Х) =] x?+2x-3 ах=1 
v Mr S t. 
x-1 
81- 
Find the value of the constant a if the function f : 
4 
(ха3У-81 хаз. 
where f (X) = х is continuous at X= 3 
a > x=3 


82- 


Discuss the continuity of the function f where : 

nk xe 

f09=| 1-х их=л 
1 » Хал 


(Unit 4) The sine rule 
1: 


Solve А ABC in which m (Z В) = 35° ym (Z C) = 70° sand the diameter length of its 
Circumcircle = 32 ст. 


2- 
In A ABC 5 if m (Z A) = 35° ›а= 17 ст. and b = 20 cm 

Prove that : A ABC has two solutions › then find them. 

3- 

Find the perimeter of A ABC in which m (Z A) = 57° 13 ,c = 87 cm. 

and m (Z B) = 64° 18 

4- 

ABC is a triangle in which : m (Z A) = 35° +a = 8 cm. and b = 6 cm. Find : m (7 B) 
5- 

ABC is a triangle in which : = 12 ст. sm ( B) = 75° and m ( C) = 45° Find : 


(Da (2) The area of A АВС 
(3) The radius length of the circumcircle of the triangle ABC 


É 


ABC is a triangle in which m (Z A): m (Z B): т (Z C) 23:4:3 


Ifa=5 cm. > find the perimeter of A АВС 


7- 
Solve the triangle ABC in which a = 8 cm. » m (Z A) = 60° and m (Z B) = 40° 
8- 


Solve the acute-angled triangle ABC in which а = 21 cm. » b = 25 cm. and the 


diameter length of its circumcircle = 28 ст 
9- 


Find the shortest side length in А ABC » in which : m (Z A) = 43° » m (Z B) = 70° and 
с =9 ст. Find the area of the triangle ABC. 


10- 


ABC is a triangle in which : AC = 4.7 cm. sm (Z В) = 34° and m (Z C) = 66° 


Find the length of BC , then find the area of its circumcircle. 
11- 


АВС is a triangle in which m (Z A) = 40° , a= 5 cm. and b = 7 cm. 
Find m (Z B) approximating to the nearest minute. 


12- 
Solve the triangle ABC in which а = 5 cm. +b = 7 cm. and m (4 С) = 65° 


13- 


ABC is a triangle in which m (Z A) = 85° ‚m (Z В) = 55° ande = 5 ст. 


Find the area of the circumcircle of A АВС 


The cosine rule 
14- 


‘The perimeter of the triangle ABC is 52 сш. за = 13 ст, and = 17 ст. 


Find the measure of the greatest angle. 

15- 

Solve the triangle ABC in which а = 5 cm. »Б 7 cm. and m (Z С) = 65° 
16- 

Solve the triangle ABC in which а = 9 ст. ; b =7 cm. and с = 5 cm. » then find its area. 
17- 


In A ABC ›На=4 ст. +b = 5 cm. and c = 6 cm. › prove that : cos С = с052 А 


> then find the circumference of the circumcircle of A АВС 


18- 


Solve the triangle ABC in which а = 9 cm. » b= 15 ст. and m (Z С) = 106° 


19- 


Solve the triangle ABC in which а = 15 cm. »b= 13 ст. and c = 14 ст. 


20- 


ABC is a triangle in which а = 27 cm. > b = 35 ст. and с = 18 cm. 


Find the measure of the greatest angle. 


Solution of the triangle 


21- 


2 »b=25cm.andc=2cm. 


In A ABC 5 cos 
Prove that : A ABC is an isosceles triangle and find its area. 
22- 

In AABC 5 if m (Z A) = 35° „а = 17 cm. and b = 20 cm. 
Prove that : A ABC has two solutions ; then find them. 

23- 


In the opposite figure : р 
ABCD is а quadrilateral in which 

AB =8 cm. > BC = 6 cm. » m (Z B) = 90° 
»DC = 5 cm. and m (Z ACD) = 60% 

Find the area of the circumcircle of A ADC E 


24- 


In A ABC › show whether it has only 1 solution , 2 solutions or non > 
given your answer to the nearest decimal : 


(1) m(Z B)=110° ,b =8 ст. and c = 5 cm. 
(2) m(Z А) = 60* „а =7 cm. and b = 9 ст. 


25- 

Show whether the triangle ABC has one » two or no solution » 
given that: m (Z A) = 100° „а = 12 cm. and Ъ = 15 cm. 

26- 

ABC is a triangle їл which m (Z A) = 52° ‚a = 21 ст. and b = 26cm. 
Prove that : A ABC has two solutions » then find them. 

27- 


sinA _ sinB _ sin C 


3 4 5 
and its perimeter — 24 cm. Find its arca. 


ABC is a triangle in which : 


